Different test types lead to different intelligence estimates in autism, as illustrated by the fact that autistic individuals obtain higher scores on the Raven3s Progressive Matrices (RSPM) test than they do on the Wechsler IQ, in contrast to relatively similar performance on both tests in non-autistic individuals. However, the cerebral processes underlying these differences are not well understood. This study investigated whether activity in the fluid "reasoning" network, which includes frontal, parietal, temporal and occipital regions, is differently modulated by task complexity in autistic and non-autistic individuals during the RSPM. In this purpose, we used fMRI to study autistic and non-autistic participants solving the 60 RSPM problems focussing on regions and networks involved in reasoning complexity. As complexity increased, activity in the left superior occipital gyrus and the left middle occipital gyrus increased for autistic participants, whereas non-autistic participants showed increased activity in the left middle frontal gyrus and bilateral precuneus. Using psychophysiological interaction analyses (PPI), we then verified in which regions did functional connectivity increase as a function of reasoning complexity. PPI analyses revealed greater connectivity in autistic, compared to non-autistic participants, between the left inferior occipital gyrus and areas in the left superior frontal gyrus, right superior parietal lobe, right middle occipital gyrus and right inferior temporal gyrus. We also observed generally less modulation of the reasoning network as complexity increased in autistic participants. These results suggest that autistic individuals, when confronted with increasing task complexity, rely mainly on visuospatial processes when solving more complex matrices. In addition to the now well-established enhanced activity observed in visual areas in a range of tasks, these results suggest that the enhanced reliance on visual perception has a central role in autistic cognition.
Introduction
One of the most stable and intriguing properties of autistic intelligence is that the relative level of difficulty of the different tasks used to estimate intelligence is not the same for autistic and non-autistic people. For instance, autistic individuals obtain a better score when evaluated with the Raven3s Progressive Matrices (RSPM) test (Raven, 1976) than with the Wechsler IQ test, whereas non-autistic individuals obtain similar scores on both tests (Dawson et al., 2007; Charman et al., 2011; Nader et al., 2014) . In parallel, autistic individuals tend to exhibit a relative advantage on visuospatial tasks in comparison to verbal tasks, as reflected by their ability on visual search, embedded figures, Wechsler3s
Block Design, pattern discrimination and mental imagery tasks (Soulières et al., 2011; Stevenson and Gernsbacher, 2013) .
The unique pattern of cognitive performance described above is accompanied by an alteration in underlying patterns of cerebral activity and connectivity (Samson et al., 2012; Tyszka et al., 2014) . Stronger recruitment of visual perceptual brain regions can be found in a wide array of tasks using faces, objects and words as stimuli (Samson et al., 2012) , including higher order tasks such as fluid reasoning (Sahyoun et al., 2010; Soulières et al., 2009; Yamada et al., 2012) . In terms of functional connectivity, initial investigations yielded results supporting widespread long-range underconnectivity and local overconnectivity in autism (Courchesne and Pierce, 2005; Just et al., 2007) . More recent studies temper this view, demonstrating that local over-connectivity depends on the specific type of analyses conducted (Vissers et al., 2012) and that perceptual long-range functional connectivity is sometimes stronger in autistic relative to non-autistic participants (Keehn et al., 2013; Leveille et al., 2010; McGrath et al., 2012) . White matter microstructural alterations are also found and correlate with autistic signs and symptoms (Gibbard et al., 2013; Ikuta et al., 2014; McFadden and Minshew, 2013) , performance in visuospatial tasks (McGrath et al., 2013) , and fluid reasoning abilities (Ellmore et al., 2013) .
Fluid reasoning relates to the ability to infer logical solutions when solving novel problems (Cattell, 1987) . A spatially extended brain network underlies fluid reasoning, with crucial components in prefrontal and parietal regions (Jung and Haier, 2007; Perfetti et al., 2009) . Activity in the fronto-parietal reasoning network is modulated by reasoning complexity and is associated with individual reasoning ability levels (Gray et al., 2003; Lee et al., 2006; Perfetti et al., 2009) . Increasing reasoning complexity is associated with widespread increases in activity in the reasoning network, with marked increases in dorsolateral prefrontal cortex (Kalbfleisch et al., 2007; Kroger et al., 2002; Wendelken et al., 2008) . Higher reasoning abilities are associated with higher activity in frontal and parietal regions (Perfetti, 2009) , and particularly in posterior parietal cortex (Lee et al., 2006) .
In autistic individuals, solving fluid reasoning problems is accompanied by higher activity in occipital and temporal regions, but lower activity in some frontal (middle frontal gyrus) and parietal regions (precuneus), compared to non-autistic individuals (Soulières et al., 2009) , and lower structural connectivity between frontal language areas and temporal regions (Sahyoun et al., 2010; Yamada et al., 2012) . In a previous fMRI study (Soulières et al., 2009) , we recorded brain activity while participants performed the RSPM, the emblematic fluid reasoning test (see examples in Fig. 1 ). Autistic participants performed the self-paced RSPM task with an accuracy similar to that of their comparison group, but unexpectedly exhibited a 40% shorter response time. During the resolution of the matrices, left middle occipital gyrus (BA18) was disproportionally engaged in autistic participants, suggesting that autistic reasoning might rely more heavily on the involvement of occipital regions and their associated perceptual processes during fluid reasoning. However, in light of recent findings identifying increased activity in perceptual areas in autistic individuals in a wide range of tasks (see Samson et al., 2012 for a meta-analysis), one can question whether the increased activity in occipital areas during a reasoning task contributes to reasoning processes per se. We inferred that observing connectivity between this region and other elements of the reasoning network that was modulated by problem complexity would provide further evidence that occipital areas genuinely contribute to autistic reasoning.
The objective of this study was to characterize how regional cerebral activity and connectivity are modulated by task complexity in autistic individuals during fluid reasoning. We were specifically interested in verifying whether the increased activity previously observed in visuospatial areas in autistic individuals during matrix reasoning would be associated with activity and connectivity modulations according to problem complexity. We therefore conducted psychophysiological interaction analyses (PPI) on data from our previous RSPM study (Soulières et al., 2009) , with two sets of seed regions. The first set was based on areas of maximal activity common to both groups while solving the RSPM. Often in studies with clinical samples, the selection of seed regions is based on task-related activity patterns observed in the control group, with those seed regions possibly being slightly displaced from activity peaks in the clinical group. This selection approach could result in a bias towards detecting reduced functional connectivity in the clinical sample. Here, we employed a more neutral approach, selecting seed regions based on the conjunction of task-related activity observed in both groups. Then, using a second set of seed regions based on areas of between-group differences in task-related activity, we more specifically addressed our primary goal to examine the contribution of occipital regions to autistic reasoning.
We predicted that autistic participants would exhibit higher functional connectivity involving the occipital seeds with increasing reasoning complexity, relative to non-autistic participants, as suggested by previous observations of stronger reasoning-related activity and anatomical local connectivity in occipital regions (Sahyoun et al., 2010; Soulières et al., 2009) . Given numerous previous findings of lower parieto-frontal functional connectivity in autism and the lower frontal activity seen during reasoning in autistic individuals in our previous study, we also predicted lower functional connectivity between prefrontal and posterior parietal regions during the resolution of the more complex reasoning items in autistic relative to non-autistic participants.
Methods

Participants
MRI data were collected from 15 autistic participants (aged 14-35, M = 22.40, SD = 5.95, 2F) and 18 non-autistic participants (aged 14-36, M = 21.72, SD = 5.20, 3F) (dataset from Soulières et al., 2009 ; see participant characteristics in Table 1 ). Participants were matched on age, Wechsler Full-Scale IQ and handedness. Autistic participants received a diagnosis according to DSM-IV criteria and were evaluated with two diagnostic instruments, the Autism Diagnosis Observation Schedule (ADOS-G; Lord et al., 2000) and Autism Diagnostic Interview (ADI-R; Le Couteur et al., 1989) , by a multidisciplinary team of expert clinicians. A comparison group of participants self-reporting no psychiatric or neurological conditions were recruited from the local population. Primary exclusion criteria for both groups were uncorrected visual impairment, use of psychoactive or vasoactive medication as well as use of illegal drugs or excessive alcohol consumption. A neurologist reviewed all structural scans to rule out any anatomical abnormality. All participants gave written informed consent to participate. The Fig. 1 . Examples similar to items from the Raven3s Standard Progressive Matrices. This fluid reasoning test is composed of 60 matrix problems of increasing complexity. To solve the matrices, participants have to choose among 8 choices the one that best fill in the missing entry (bottom right of the matrix). The three examples represent the three complexity levels included in our study: figural, analytical and complex analytical. study was approved by the institutional review boards of Regroupement Neuroimagerie/Québec and Rivière-des-Prairies Hospital.
Task
A computerized version of the RSPM test was used (see Fig. 1 for examples similar to the items in the RSPM test). For each of the 60 test items, participants selected the missing entry in a matrix among 8 possible choices, with no time limit. The RSPM task was slightly modified from its original paper version to suit the fMRI environment. First, the two rows of answer choices were shifted horizontally to simplify the mapping between answers and response pads. Participants had to answer by pressing a button with their left (choices 1-4) or right hand (choices 5-8). The number of left hand versus right hand responses was counterbalanced. The item remained visible until an answer was given by the participant, followed by a fixation period varying from 4 to 7 s following an exponential distribution. The second modification made to the original test was to present the 60 items in a randomized order (instead of ascending order of complexity as in the original test), to avoid any presentation order/difficulty confound in the analyses.
Procedure
Participants first had two practice sessions of a relatively easy pattern matching task sharing the same stimulus presentation specificities as the RSPM task. The first practice session was done while sitting in front of a computer screen, while the second was done in a mock scanner. These practice sessions allowed participants to familiarize themselves with the tasks and fMRI environment. The fMRI testing session took place immediately after completing the mock scanner practice session. The RSPM task took between 14 to 35 min, as the participants were instructed to take as much time as needed to solve each item. Last, a structural MRI scan was acquired. The pattern matching task data were not used in the current study.
Image acquisition
Images were acquired using a Siemens Trio 3 T scanner with an 8-channel phased-array head coil. Functional data were obtained using an echo planar imaging (EPI) BOLD sequence, using a variable epoch design (48 contiguous slices, 3 mm cubic voxels, TR = 2850 ms, TE = 30 ms, flip angle = 90°, FOV = 192 mm 2 ), and structural data were T1 weighted (MP-RAGE, 176 slices, 1 mm cubic voxels, TR = 2530 ms, TE = 3.48 ms, flip angle = 7°, FOV = 256 mm 2 ).
Data analysis 2.5.1. Behavioral data
The 60 RSPM test items were divided into 3 complexity levels: figural (16 items), analytical (23 items) and complex analytical (21 items). First, the items were divided into figural versus analytical types based on two previous classifications (Lynn et al., 2004; van der Ven and Ellis, 2000) . The figural items can be solved with visual strategies, such as visual pattern completion. Conversely, the analytical and complex analytical items require abstraction and application of one or more rules (Carpenter et al., 1990 ). The analytical items were then further divided into two complexity levels based on RSPM accuracy data from 26 non-autistic adults in our research database. The complex analytical items required the application of more complex rules and/or a combination of rules and resulted in lower accuracy than the easier analytical items and figural items. Group (Autistic, Non-autistic) × Complexity (Figural, Analytical, Complex analytical) Analysis of Variance (ANOVA) were conducted on accuracy and response times using SPSS (IBM Corp. (2012) version 21.0).
Image analysis
Images were preprocessed with SPM5 (http://www.fil.ion.ucl.ac.uk/ spm/) following the same procedure as in Soulières et al. (2009) . Statistical modeling and visualization were done with SPM8 (http://www.fil. ion.ucl.ac.uk/spm/) and MRIcron (Rorden and Brett, 2000) .
2.5.2.1. Preprocessing. Slice timing was corrected to the middle slice of the volume, and then a two-pass realignment involving first registration to the first image and then to the mean of the realigned images, followed by reslicing with 4th degree b-spline interpolation. Realigned images were spatially normalized using the SPM5 EPI template. Eight mm fullwidth at half maximum FWHM source image smoothing was applied and images were resampled to 2 × 2 × 2 mm. Finally, normalized EPI images were smoothed using an isotropic Gaussian smoothing kernel with FWHM of 9 × 9 × 9 mm, to compensate for residual individual and group anatomical differences. 2.5.2.1.1. Eye and head movement. To verify the presence of atypical oculomotor movement sometimes reported in autism we compared saccade density during the reasoning task in the two groups. We extracted the time course of the BOLD contrast signal activity within two 12.5 mm spherical ROI (one for each eye), for each participant. An estimate of the net saccade density during the RSPM was obtained by computing the standard deviation of the activity time course, and compared between groups with a t test.
Head motion data (head translation and rotation estimates) was extracted during the preprocessing realignment and included as covariates in the first-level models. Moreover, as to insure that there was no group difference in head movement, head motion data was directly compared between groups. Mean displacement rate (mm/s) and rotation rate (degrees/s), as well as peak-to-peak translation (x, y, z) and rotation (pitch, roll, yaw) for each axis, were computed and compared with independent samples t tests. Note. IQ was assessed using Wechsler scales (WAIS-III and WISC-III), manual preference was tested using the Edinburgh Inventory test and autistic traits were evaluated with the Autism Diagnostic Interview-Revised (ADI-R). 
Statistical modeling.
For each participant, a first-level general linear model was generated with three task regressors (figural, analytical and complex analytical), using all trials (correct and incorrect), and six motion estimate regressors. Individual contrasts for each of the three levels of complexity were used in the subsequent second-level model. Within and between-group mixed-effect analyses on the Complexity factor (figural b analytical b complex analytical) were computed using a threshold of p b 0.001 uncorrected with extent threshold K = 50 contiguous voxels. Additional analyses were conducted in each group to verify the influence of response times on task-related activity, by entering response times as a covariate in a t-test. 2.5.2.2.1. Selection of seed regions. Two sets of seed regions were selected for connectivity analyses. A first set of seed regions was derived from a conjunction analysis of the overall RSPM task-related activity across all levels of complexity, allowing identification of areas of activity common to both groups. Using conjunction analysis for seed selection ensured having high levels of activity in both groups in order to guide the seed selection for the connectivity analyses. Coordinates of local task-related maximal activity were identified in each of the frontal, parietal and occipital lobes. These seeds were located in left inferior occipital gyrus (BA18), left superior parietal lobule (BA7) and right inferior frontal gyrus (BA9).
A second set of seed regions was selected using the results of the between-group contrast analysis exploring the complexity factor, in order to represent areas maximizing activity differences between the two groups. Peak coordinates of clusters more active in autistic participants (autistic N non-autistic), as well as in non-autistic participants (non-autistic N autistic), were identified on the complexity contrast (Figural b Analytical b Complex Analytical), yielding seeds in the left superior occipital gyrus, left middle frontal gyrus and left precuneus.
Psychophysiological interaction analyses (PPI).
The modulation of functional connectivity by task complexity was assessed using a PPI approach (Friston, 2011; Friston et al., 1997; Gitelman et al., 2003) . Using a 6 mm radius sphere around each of the seeds, eigenvariates (reflecting the mean activity of voxels showing maximum variance within the sphere) were extracted for each participant, while adjusting for the effects of interest. Each extracted time series was then entered in a PPI analysis model in order to form the interaction between the seed region activity and task complexity (Figural b Analytical b Complex Analytical). This step created 3 vectors: the interaction term, the volume of interest (VOI) eigenvariate and the relative complexity contrast vector. Firstlevel analyses were then performed using the movement parameters and the 3 vectors. Finally, 6 s-level factorial models, one per seed region, were computed to illustrate the interaction between functional connectivity involving the seed regions and task complexity.
Results
Behavioral data
The Group × Complexity ANOVA on accuracy revealed a significant main effect of Complexity, F(2, 90) = 63.019, p b 0.001, but no significant effect of Group, F(1, 90) = 0.964, p = 0.329, and no significant interaction, F(2, 90) = 0.133, p = 0.876. Post-hoc comparisons confirmed a lower accuracy for complex analytical (58.25%) problems than for figural (90.35%) and analytical problems (83.50%), both p b 0.001. The Group × Complexity ANOVA on response times revealed a significant main effect of Group, F(1, 90) = 14.047, p b 0.001, and of Complexity, F(2, 90) = 55.185, p b 0.001, with no significant interaction, F(2, 90) = 2.242, p = 0.112. Autistic participants (12.52 s) were significantly faster than non-autistic participants (17.29 s) by an average of 4.77 s. Response times were longer for complex analytical (23.87 s) than for analytical problems (13.03 s), p b 0.001, and analytical than figural problems (7.82 s), p = 0.002 (see Table 2 ).
fMRI data
A linear contrast examining reasoning complexity (Figural b
Analytical b Complex Analytical) revealed an extended network involving frontal, parietal, occipital, cerebellar and basal ganglia regions, all associated with increasing reasoning complexity (Table 3) . Entering response times as a covariate in within-group analyses did not result in any significant changes in the findings. Significant between-group differences in the effects of complexity on task-related activity were revealed in several areas. First, increased complexity-related activity was observed in the left superior occipital gyrus and the left middle occipital gyrus for autistic participants relative to non-autistic participants. Second, non-autistic participants showed increased activity in the left middle frontal gyrus (MFG) and bilateral precuneus, relative to autistic participants (Fig. 2) . Fig. 2C and D further illustrates that left MFG was only recruited for complex analytical problems in autistic participants, and that precuneus was not significantly recruited during the task in the autistic group. These results suggest a stronger reliance on occipital areas for autistic participants as task complexity increased.
Eye and head movement
The eye movement analysis showed similar levels of net saccade density during the RSPM task between the autistic participants (3.96) and non-autistic participants (4.44; t = 0.89, p = 0.38).
Head motion analyses did not reveal any significant between-group differences. Similar mean displacement rates were observed in autistic (0.032 mm/s) and non-autistic participants (0.038 mm/s; t = 0.72, p = 0.48). Similar mean rotation rates were observed in the two groups (autistic group: 0.025°/s; non-autistic group: 0.036°/s; t = 1.28, p = 0.21). No significant differences were observed in the peak-to-peak translations or rotations (all p N 0.05).
PPI analyses
Conjunction seeds
Conjunction seeds (right IFG (BA9), left SPL (BA7) and left inferior occipital gyrus (BA18)) represent the common areas of activity in both groups during the RSPM task. Their associated time series were used in PPI analyses in order to assess how these key fluid reasoning regions interact with other brain regions as complexity increases. Withingroup analyses in the autistic group revealed an interaction between the frontal seed (right IFG) and the left IFG. The occipital seed showed an interaction with frontal, temporal, occipital, parietal regions as well as the cerebellum. Moreover, the parietal seed interacted with the left IFG, left IPL, left angular gyrus, right postcentral gyrus and left cerebellum. The within-group analyses in the non-autistic group showed interaction between the 3 seeds and multiple regions in frontal, parietal, temporal and occipital areas. A between-group contrast (AUT N non-AUT) showed that autistic participants had greater connectivity than nonautistic participants (p b 0.001, unc.) between the occipital seed (left inferior occipital gyrus) and areas in the left superior frontal gyrus, right SPL, right middle occipital gyrus and right inferior temporal gyrus. In contrast, non-autistic participants had greater connectivity than autistic participants between all 3 seeds and multiple other regions involved in reasoning (frontal, parietal, temporal and occipital regions) as complexity increased (Table 4) . Overall, non-autistic participants exhibited more complexity-related connectivity than autistic participants in the selected frontal, parietal and occipital seeds (Fig. 3) , demonstrating that autistic individuals exhibit reduced modulation of connectivity by reasoning complexity in those areas.
Maximum difference seeds
In order to explore group-specific patterns of connectivity in relation to complexity, maximum difference seeds were used to identify the key areas associated with reasoning complexity that are unique to each group in within-group analyses. In the autistic group, reasoning complexity modulated connectivity between the occipital seed (left superior occipital gyrus) and circumscribed frontal, temporal, occipital and subcortical regions (Table 5 ). However no interaction involving the frontal and precuneus seeds were seen. In the non-autistic group, reasoning complexity modulated connectivity between each of the 3 seeds and an extended network of cortical and subcortical regions (Fig. 4) . This second set of PPI analyses also suggests less extended network interactions involved in reasoning in autistic individuals relative to nonautistic individuals.
Discussion
Our objective was to investigate how task complexity modulates the level of activity and connectivity among brain regions during fluid reasoning in autism. While both groups showed similar accuracy in solving RSPM problems, autistic participants performed faster than non-autistic participants at all complexity levels, as we previously reported in a study identifying occipital cortex as being more active in autistic individuals during matrix reasoning (Soulières et al., 2009 ). Here we demonstrated that this increased activity was actually modulated by reasoning complexity. Moreover, while autistic participants exhibited less modulation of fronto-parietal activity and connectivity as reasoning . PPI analyses based on common areas of activity (conjunction seeds). Non-autistic N autistic contrast (in blue): As complexity increased, non-autistic participants exhibited a wider increase in functional connectivity with other elements of the reasoning network for the 3 regions of interest, in comparison with autistic participants. Autistic N non-autistic contrast (in red): As complexity increased, autistic participants showed a higher functional connectivity than non-autistic participants only for the occipital seed, for which they displayed an increase in connectivity between the left inferior occipital gyrus (seed) and areas in the left superior frontal gyrus, right superior parietal lobule, right middle occipital gyrus and right inferior temporal gyrus (p b 0.001, unc.). Green spots indicate seeds. Fig. 4 . PPI analyses based on areas of maximal between-group differences in activity (maximum difference seeds). Non-autistic participants (in blue) demonstrated a wide connectivity with other elements of the reasoning network for the three seeds. Autistic participants (in red) only showed functional connectivity for the occipital seed, which exhibited an interaction with frontal, temporal, occipital and sub-cortical areas (p b 0.001, unc.). Green spots indicate seeds.
complexity increased, connectivity involving occipital areas was more consistently modulated by task complexity in autistic than nonautistic participants. Occipital regions are not only known for their involvement in visuospatial processes, but also in the identification of correct answers with abstract rules (Skosnik et al., 2002) , number subtraction and addition (Benn et al., 2012) . The greater use of these regions as complexity increases in a reasoning task has an equivalent in typical individuals, albeit to a lesser extent (Goel, 2007; Soulières et al., 2009; Yamada et al., 2012) . In contrast, compared to autistic participants, non-autistic participants more strongly engaged a combination of regions related to verbal and visuospatial processing as task complexity increased. The left middle frontal gyrus is known to be involved in inner speech (Geva et al., 2011; Jones and Fernyhough, 2007) , working memory (Liakakis et al., 2011) and other verbal processes (Prado et al., 2013) . The precuneus in both hemispheres is involved in visuospatial imagery, episodic memory retrieval and self-referential processing (Cavanna and Trimble, 2006) . In this group an occipital to frontal/parietal activation shift is seen when participants inhibit perceptual information to engage in logical reasoning, and by extension with increasing reasoning complexity (Houde et al., 2000) . The present results suggest that this shift might not be as visible in autistic individuals, as perceptual processes able to support this type of reasoning are engaged more strongly. Thus, we suggest that autistic individuals rely more specifically on visuospatial processes to resolve complex matrices whereas non-autistic individuals rely more prominently on a combination of verbal and visuospatial processes.
Our hypothesis that autistic participants would exhibit higher cortical connectivity in the posterior parts of the reasoning network as task complexity increased, compared to non-autistic participants, was partially confirmed. Indeed, a stronger long-range functional connectivity was identified in autistic participants, relative to nonautistic participants, between the left inferior occipital gyrus and the left superior frontal gyrus and the right SPL as task complexity increased. The possibility of enhanced connectivity between visual associative areas and other parts of the brain, even the most distant, has been raised by several prior studies (Leveille et al., 2010; Keehn et al., 2013; Shen et al., 2012; Supekar et al., 2013) , views at odds with dominant accounts of reduced long-range connectivity (Dichter, 2012; Just et al., 2012) . In combination with the demonstration of enhanced activity associated with visual processing in many contexts in autism (Samson et al., 2012) , we believe that autism is characterized, not only by enhanced perceptual performance, but also by enhanced role of perceptual processing in higher order cognitive processes (Mottron et al., 2013) .
By contrast, none of the analyses involving seeds in prefrontal cortex revealed increased functional connectivity in autistic participants relative to non-autistic participants. To the contrary, autistic participants generally exhibited less connectivity in the anterior elements of the network, a finding also reported by previous studies (Sahyoun et al., 2010; Yamada et al., 2012) . McGrath and colleagues also obtained similar results in a mental rotation task, as they observed a general decrease in functional connectivity as task complexity increased in autistic individuals, the visual cortex being the only exception to this decrease (McGrath et al., 2012) . This decreased modulation of the fronto-parietal network could suggest that autistic individuals are less influenced by task complexity than non-autistic individuals, as they showed less change in the network3s connectivity as complexity increased, while maintaining equal accuracy. Considering that both groups showed similar accuracy, and autistic individuals responded more quickly during the task, we cannot conclude that our results are best interpreted as "altered" network activity in the network as suggested by Yamada et al. (2012) . Rather, they may reflect lower complexity-induced modulation of the network in autistic individuals, with potential positive consequences on performance.
As the enhanced perceptual functioning (EPF) model suggests, autistic cognition is, among other elements, characterized by a stronger engagement of perceptual processes and a different equation between neuronal engagement and task difficulty (Mottron et al., 2013) . Our results of a stronger engagement of visuospatial processes and lower modulation of the reasoning network as complexity increases during reasoning directly contribute to this model and add to the body of work describing a stronger engagement of perceptual processes in higher cognition in autistic individuals.
Limitations and future directions
This study focussed on the influence of visuospatial processes on fluid reasoning in autistic individuals and may not reflect all the cognitive process involved in other aspects of intelligence. Also, we chose to use a liberal threshold (p b 0.001 uncorrected) in order to observe the full extent of between-group differences in the cerebral activity and connectivity underlying reasoning, as a more stringent threshold may smooth out some interesting differences. Finally, our sample was composed of participants with measured intelligence in the normal range only; hence, these results may or may not apply to the whole spectrum of autistic intelligence.
Nevertheless, these results provide us with a better understanding of the atypical, yet not dysfunctional, reasoning abilities of autistic individuals (Dawson et al., 2007) . Indeed, the relative advantage of autistic individuals at the RSPM might be linked to a more efficient recruitment of posterior brain regions analyzing the visuospatial information provided in the problems. Further studies could explore the effect of complexity in other domains of autistic cognition, as well as how the modulation of cognitive processes in relation to complexity occurs in autistic individuals with lower reasoning abilities. This could lead to the application of these findings to optimizing learning and work environments for autistic individuals.
